Twist1/2 activates MMP2 expression via binding to its promoter in colorectal cancer.
This study aimed to characterize the effect of Twist2 on epithelial-to-mesenchymal transition (EMT) and the invasive potential of colorectal cancer (CRC) cells and to explore the mechanisms underlying the regulative effect of Twist1 and Twist2 on matrix metalloproteinase 2 (MMP2) expression in CRC. Data mining was performed in colorectal cancer cohort (COADREAD) in the Cancer Genome Atlas (TCGA-COADREAD). CRC LoVo and HCT116 cells were used as in vitro cell models. CRC tumors with lymphatic invasion (N = 102) had a significantly higher expression of TWIST1 (p = 0.01) and TWIST2 (p = 0.02) than the lymphatic invasion negative cases (N = 228). TWIST2 overexpression enhanced EMT and the invasive potential of the CRC LoVo and HCT116 cells, while TWIST2 knockdown reversed the EMT process and weakened the invasive potential of the cells. TWIST1 and TWIST2 were co-upregulated with MMP2 and MMP9 in COADREAD cohort. TWIST1 or TWIST2 overexpression significantly elevated nuclear β-catenin accumulation, which is a known signaling pathway elevating MMP2 and MMP9 expression. More importantly, we found that both Twist1 and Twist2 could transcriptionally activate MMP2 via directly binding to its promoter. However, this mechanism was not observed in the MMP9 promoter. TWIST1/2 is associated with lymphatic invasion in CRC. TWIST2 upregulation enhances EMT and the invasive potential of CRC cells. TWIST1/2 can enhance the Wnt/β-catenin signaling pathway in CRC cells. In addition, Twist1/2 can bind to the MMP2 promoter and promote its transcription.